Measurement of element content in isolated papillary collecting duct cells by electron probe microanalysis.
A method was developed to measure the element content of freshly isolated papillary collecting duct (PCD) cells by electron probe microanalysis in a scanning electron microscope. After isolation, the cells were transferred onto a Thermanox support by centrifugation and the extracellular medium was removed by brief exposure to buffered ammonium acetate; cryofixation, freeze-drying, and coating with carbon followed. Under visual control in the scanning electron microscope the Na, Cl, K and P content of cell clusters (about 30 cells/cluster) was then measured by X-ray microanalysis. Cells incubated in control medium showed potassium:sodium ratios identical to those determined previously in cryosections of the same cells. In ouabain-treated cells sodium influx and potassium efflux was demonstrated. Potassium left the cells with a t1/2 of 21.7 min. The t1/2 of Na influx was 12.6 min for the first 15 min of incubation, whereafter further influx was markedly slower. Ouabain-induced sodium influx was inhibited 40% by amiloride. These results indicate that X-ray microanalysis can be applied to analyze the ion content of isolated cell clusters derived from the papillary collecting duct. Using ouabain and amiloride as inhibitors the suitability of the method to identify transport systems is demonstrated.